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,GRAM

Auxillary Storage
gm\nwvmnmﬁ%\ﬂdm:mwmﬁ Rate

wmm Magnetic drums/8,000 vords
each/12,000 wps

“Magnetic ﬂmwmm\wo 000 words
each/L00 vps

Le:
£

Ty Magnetic &uésm\Hm OOO
;zwords each .

.Hm Magnetic .amwmm\u.om words mmn_
Wm 000 wps.
g Magnetic drum/16,000 words
¥each/25,000 wps

‘6 Magnetic tapes/240,000 words
2,000 nps

‘Punched cards/360 cpm

3 Magnetic drurs/b,096 words
each/12,000 wps
Lt vbmbofn nmuwm\

L T B e T K]

ARLTITEE
NELEASEAS SANITIZED
11999 PAPTENDIX B _
ﬁ@ CHARACTERISTICS OF UNE.»O-EM.U mo<~,m“.~_ Omnz.m“w.»m. PURPOSE DIGITAL COM4PUTERS y
45
Dates Numnber Price Op=rating Speeds Add/Multiply/ )
: Prototype/ Produced in Thousand Divide . Internal Storage
Models Production (Estimated) New Rubles i Microseconds Type/Capacity/Cycle Time
= ; - 105 .- 350 70/230/230 Mmﬂnuﬁm cores/up to
BESM-2 1956 mm\ ) IO 8,000 - 10,000 ops k, 096 words/6 ns o
BESM-3  1959-60/ | 20 .
19865 e =
’ : annudw noww\wm 000 words
- 1962-63/1965 5 w~000 »
BESM-6 962-63/1965 2 i
85 .moo . mW\HQ«\rmw Ferrite nonm\r 096 ...ow.mm‘
ERA KA O e .13 ns 2
£7-80-3 i 185 wm o 100/30, 000/ 30,000 mwmndﬂoswn\m words/9h ms:
¢/ Hﬂo 18 Aversge 30-40 ops- with Emumﬁ.o drum/2,048 coam\
» M3 HWmm 59 - - (magnetic drum storage; 10 ms and/or ferrite core/
1956- R 7 -or 1,500 ops with ferrite 2,048 words .
: ﬂ . core store -
M mu mva.onoﬁxvm o 100 woo mm\QO\HwN anl.nm now.m\fooo cmem.\
) 20,000 ops »s
1956551/ ’ : .
mdomrnn»os - ) - P Cirme,
1959
QO l’wlb. - -
é >..n.om$ !Ztinas ’- -
E.J ops . . . . . . operations per scconl wps/m . . . . words per second/minute nps . . ... -
T oms L . . . microseconds cps/m . . . - cards per ‘sccond/minute Lps . . . . . - .
T chs . . « - . s«acond

S,Aﬂ,\nnﬁm.,dw per

nu:bers por sceend
Lincs per minute




Input Type/Rate Output Type/Rate

Components

Pmnched tape

:Punched tape .
; . Printer/700 Lpm

demﬁmm cards/T00 Pusched card/100 cpm
_tepm "Prached tape/20 chs
{Punched dmmm\moo chs Line wwwsnnn\roo Lpm

mcnorma nmwmm\ . .lwdﬁorm& cards/
wmo cpm 300 digits per
second

Punched card/
wmo crm

Punched paper tape/ Punched paper ﬂmwm\
30 wpm or punched 30 words per minute
type/1,200 words .- Teletypewriter

wpm

Punched nmwm\mo cps Punched cards

Vacuun tubes

semiconductors
.diodes

.HﬂmumwmeHmﬂ s‘

Academy of Sciences ooc:ﬁmﬁmmﬂn to M-20.
>doc« like an IBM-TOL.

Transistorized version of the M-20. Tts magnetic

semiconduct rfllw QH:E Hm mzwmwuou to that on the M-220.

diodes o

Transistors Has look- mdmwﬂ:imebﬁmﬂwcvﬂ features. About
semiconductor equal to IRM TO90 or IBM TO9%4. This is the
m»onmm

Vacuunm tubes

Vacuum tubes

<mnmsa dcmmm
semiconductor

- diodes

Vacuum tubes
sem{conductor
diodes

fastest computer known.to be commercially
- .. availlable in the USSR. Series production just
.. beginning. ,v _

This is a punched card calculator

... . comparable to IR{-605.

With some components from cmmm,mpcmwm units
bm<m also been: constructed in Fungary

mu@ll: Communist China. M- 3 is
mHSHHmd to the ELECOM 120 without
magnetic tapes.

The M-20 {s currently the "workxhorse” of
large scale computers in the USSR.
Although [ts arithmeter is faster, the
M-20 has overall capibilities mys_wmn

to those of the TR“- Oh. Speed of
arithmeter is more 1 e that of AN/FS6-T.

"W




CHARACTERISTICS OF SELECTED SOVIET GENERAL PURPOSE DIGITAL COMPUTERS (continued)

Dates Rumber Price owmn‘wﬂ.:m Speeds >ma\.3:§€;\.

Prototype Produced in Thousand | . Divide s Internal Storage Auxillary Storage
Models Production (Estimated) New Rubles - Microseconds - gm\omvwo:%\oxoﬁm Time Tyve/Capacity/Trarsfer pate
M-220 mew:mO\ Lo 600 CoNA < Ferrite nmnm\wm~aoo wordz/  Magnetic Sa\wumboo vords

1964-65 o . 6 ns Read only/16,000 words
MINSK-1 o 2,000-3,000 ops Ferrite core/1,024 words/  Magnetic tape/6S,500 words.
o $250/1,400/1,500 Byps - 500 wps .
MINSK-2 Ferrite core/k,096-8,492

URAL-1 ' 1954-55/1956"

T /200y s

L medmwum tapes .

“ words/2k SN .
Ferrite oonm\mLHWM. words/ Up to 16 magnetic tapes/TA
2k ns 30,000 chs
Ferrite core/1,000 words/ 16,000 words read only

. 20ps e L

* 100 words

Ferrite core/2,048 vords/

) ‘Magretic ﬁm@m\wmpooo wor«
-2k ns

2,000 wps

\Ferrite core/ 16,000 to 16 Magnetic tapes up to

Average 20,000-25,000 ops Ferrite cor 000 t« )
CooE . 18,000/8-10 s © 30 magnetic druns/16,000
X words each
T ] e 1N - T T T T 1
K75 g 710,000/10,000/20, 000 Magnetic drum/1,024 vords/ ~ Magnetic tape/L0,000 word
’ . 10 ms . 75 wps’ .
_o-




wﬁ&& £ilm/
" 760-800 ¢hs

.wuo.,nomurmw&wuo reader

&oo. chs

Punched card

Teletype and

. ‘Electric typewriter

Punched card reader
Plug board keyboard

Mm.ﬁ._nwwm tepe/35 nps

Punched £11m/75 vpn

Output Type \\ Rate

Printer/L00 Lps

Printer/20 chs

" Printer/20 Ips

. Printer/300-400 Lpm

N

“Electric typewriter

Punched tape/25 nps

Printer/20 nps

Punched £ilm/75 wps
Printer/100 Lym

Components
Transistors/

Vacuum tubes

Transistors/

Transistors/

Eﬁmumdow .

Transistor -

Transistor

) ...G..,Numu stor

Vacuum tube

Remarks -

A transistorized version of the M-20
uses milltary grade transistors; program
compatible with M-20.

- Similar to IBM 1620

Now being replaced. Several are used in
high schools for training. About like
early IBM 650's, or HCR-102d.

Ve




Models

URAL-2

URAL-L

" URAL-11

URAL-1k

URAL-16

SETUM

OgammmmA,mom OF SELECTED SOVIET GENREAL PURPOSE DIGITA

1664 /1965 -67

1558/

[Cates Nunmber Price Operating Speeds baQ\ECHwwav\\
Prototype . Produced in Thousand . Divide
Production IA.Mdeam.dmav New Rubles Microseoonds
1959/1959-60 30 7 120 _ Average 5,000 ops
/1961-64 160 " 350 5,000-6,000 ops
196:/1965 : ?awm% 3,000 owm

12! )omm 5 1hs ><m~.,mmm m‘.ooo-Hmaooo ops

600 70,000-80,000 ops

50 , 180/ um.o\ 370 ‘

TAL COMPUTERS ?osi:cm&

) Internal’ Storage
. @dm\omvwn:%\owoﬁ q..:nn

Auxillary Storage
gm\omgnwn\\ﬂnmsmwnﬁ Rate

Ferrite nowm\m ok8 tonmm\
" 12 us . g

Ferrite .oon.m.\m‘. 048 cow.mmw.

Ferrite core/k,000-8 ooo\
9 ns

m‘m:.u.\nm core/k,000-
32, Ooo\coﬁdm\w \cm

m‘mwdudm nowm\m 000-6L OOO\
wrm
m,mﬁﬁhdm core 31-162 words/
20 us

Up:to 8 magnetfc- de\m~H®N
vords eachf$,000 wps

" Up to 10 megnetic tapes/
‘~O0,000 vards mmoﬁ\H OOO ﬁmm }

aw to 8 mNWumeo QﬂcE\Hm 000
coqu\H CCC wps :
T Magrietic .mGWm\mmm 14k words

" each/15,000 ¢chs~

8,000 - 32,000 vwords read only

b Magratic tapes
Magnetic nﬁﬁn,\ww0~ooo vords/

Magnetic drum/972 words/




Output .me\wmdm

- - Input Type/Rate

i Punched f£ilm/

i 150 wpm; Punched
| card/300 cpm

i Direct communi-
cation lines

wcboﬁmm. &mwm\#oo
chs i

;o

Punched film/100
cpm & :

N&.udmw\ 1,200 Ipm -

Direct cormunica-
tion lines -

cps

Tooe

‘m

E B

Punched .nm.wm\roo chs Typewriter/7 nps/

€0 wpm

Punched tape/ 8-10

Page Hh.wudmw.\uuoow .

Components

Vacuum tubes

Vacuum tube -

" Remarks

Handles alphanumeric information; especlally,
intended for data rrocessing for economics
pPlanning and accounting. About like an IBM T05 I11

..‘,..ﬁggdmmgﬁ&gwo. ) o

menwu..mﬁoH ‘
Transistor Designed fof data HHoQommHum., URAL~11 and URAL-1k
A ~ w11l reach a production rate 100/year. .
_Hnmbmwm.nmw.
.rﬁ;_dm.mlm.baltu There is no Western nocbdmﬁ.mdué for this computer
.ﬂnuﬂmbm,w,mwouw.,‘. .. vwhich uses tertiary base logic.
o,wvw).t. )
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. APPENDIX C
)
CHARACTERISTICS OF SOVIET GENERALFURPOSE ANALOG C
OPERATIONAL AMPLIFIERS FUNCTIONAL ALLOCATION OF OPERATIONAL AMPLIFIERS ELEMENTS FOR COEFFICIENT SETTING =
NAME OR YEAR DEVELOPING INSTITUTE/ INTICKATING BUMMING SCALING AND IXVERTING | XD (Voltage-Dividers) YARIASLE
DESIONATION COMPLETED PERSONALITIES b : . =
s 5 . K AMPLITICATION METHOD OF LIRO Duration of . Number - | Maximum | ;Precidon Quantity and -
) STABILIZATION Quantity { Integration | Quantity of Inputs Quantity Qain Quantity.. . (& percent Type of Stepping s Quantity )
. (in seconds) . ! o :
Centralized Anyocalt | - Any or all Any ocall 4 tme-pulse
manual of the 38 ofthe 38 . olthe3s|
150 Some sexrvomechanism
150 o f" | 20 manuallyset
. . i 1 servomechanism
-
Eqﬁ:ﬂ.« ) . 150 Bome servomechanism
manual
Individually 200 - " 1 servomechantsm
automatic .
Individually . 200 2
sutomatic N
=~ 2,006 2
| 19se-19s7 IAT/B:Ys: Kogan, V. V. &
- . Gurov, V. A. Trapemlkor. ¥
| EMUBA ¢ - Berles produced by (ndustry, B
INTEGRAL [ X 1957 Kiev State Unlversity/
A. A Bednyakov
Design Bureau, MPSA
1950 MPSS/V. B, Ushakav. 1 4x 10t Individually ] 150 e Upto rf 21 50 s L 25
G. M. Petrov manual 9 - F ;
1950 _MPSS/V. B. Ushakov 18 4x10¢ Individually Any or all 150 |Anyoral*| “Upto |Anyoran 50 B T 18
N manual of the 18| - " ofthe 18 9 of the 18




PHYSICAL DIMENSIONS POWER ELECTRONIC CIRCUIT MAXINMUM ORDER OR
i REQUIREMENTS ELEMENTS EQUATION SOLVED

WoHT | tevics 1x voltsdy
(tn TOTAL IN XILOVOLT-

kilograms) AMrIns

Semiconductor diodes . 8D | Linear algebraic .. .. .. LA
Linear differential . . LD

Ordinary differential .. OD

Problems sct up with patch cord.

10th order LD

Sthocder LD Problems set up by cords between blocks.

Has'a patchboard for prolem setup.

- consists of 6 mod- 10th ocder OD° © Each of the five computing modules may\be used as & sepa-
- . ules exch Tate computer.

48X 46x 12

250 square meters | 25,000 /100 e Bervomechanitm can be set from punched-tape program.

- floor space . . Botves up to four probicms stroultancousty.

€ .

2.17Tx1.01 x 1.89 1,000 26dc/13 : 236 VT 6th order LD Prliilems st up oa noodetachable patchcord panel
without power 120 ac/4
supply

1x.4 ficor space 300 26de/s 125 VT 9thorder LD | Problems et up with Jong patch cords between modules

- R 110 ac/2 M1y be connected directly to physical system.




B e : 1955 26 4x10° Individually 12 100 12 13 15 154 1-1
manual .
U DU e
NLE 1933 Design Burcat, MPSA 151 10x 10 Individually 12 200 24 8 b 100 36 1 6serv trenic time-
! automatic | arbitrs
: H step
H . ! .
NLE m 1954-1955 Design Burcau, MPSA 72 4x10° | Automatic group | 3 200 12 6 12 50 6 1 2 servoinechanism with 4 dicde-neiwork
stabilization 9 constant step width
NLE 1955 Design Bureau, MPSA 18 4x 10 5&:&:.&:, 6 200 10 ] 10 50 2 R : 4 diode-neiwork
manual
MPSA 304 10 x 10¢ Individually 32 Upto 48 12 48 500 36 servomechanism with 12 electronic and
automatic 10,000 provision -for partial - electro-mechant-
steps cal

>=nn..5»:n»=w, varies

Up to 6 multi-
pliers or nonlin-
ear functions of
1 variable

coefficients In. scarch
for optimum solutions

4 diode-network

48 servomechanlsm with

10x°10°

Individually

arbitrary or -constant

) : 3 S anma.:.an
- - o . 1956) - -

automatic

1952
T automatic
B } step width -
1953, - 10x10¢ - Individually 12 servi nism- with 6 diod k.
added time-pulse in-

terpolation

12 by punched-tape pro-

Before 1956

. Individually . -
automatic

gram
10 photoservo controlied

40 diode-network

nouw vc:n:on.gvn_!c.

n.ﬂqur.h._ Soviet® mvnﬁﬂ -purpese P:u_a‘ 33?.82 are aounlwan v:onw in the appendix.

_bThe noacﬂ:.w abbreviations are used for the Institutes listed in this column:

and Tel nics, Academy of USSR

IAT . .. Institute of A
NII-Schetmash'.. Scientific Research Institute of Computing Machine Building

MMP . Ministry of Machine and Instruments Building A»vo:uzan in the 1957 reorganization of industrial management)
MPSA - Ministry of Instrument Building and Means of Aut boli in the 1957 ization of industrial
MPSS . Ministry of C ications Equl Industry (abolished in the 1957 reorganization of industrial management)

c m_unnnoinn_—w:_.nur using 3,500 rclays and 185 servo motors.
d'The-volts. are given as dc for direct current or ac for alternating current.




t134x.93x 136 599 220ac/1.5 114 ¥T uu.ﬂr oxder LA
i 165 ED .
:
w_ diod=-tricde 6 trigonometric func- | 30 square meters 3.000 223 5¢/15 1436 VT 12th erder OD Problen:s set v
i segraent tions ficor spac - recily to ph;
H D i 3 dead simulalors G sections =
8 iimiters
i 215135195 1,500 222 2¢77 SE0 VT 6th order OD
without power . . -
supply ° o —
:j8 diode special-function! 5. square meicrs 1,170 220 ac/.7 1 vr 6th order OD
¥icinstant time-lag 60 square melers 6,000 T 220ac/35 1. 2410 VT 32nd order OD -
s EohRY floor space 8,620 SD
13 c2binets . o )
special-func- 3 square meters 35 220 u.n\_.uo : . - 635 TR and SD 6th order OD Cathode-ray tube output. Parallel operation of Lwo MN-10
énerators desk space LT . c $ computers is possibie.
8thorder OD Espacially designed for usc in the study ol sels of differentiat
) equations that describe control processes.
Especialiy dcsigned for ese in simulating chemical processes
: and for use in process control.
-3 squars :..nW/wu. K

6th order OD Has provisiens for direct connections to parts or 2Ii of physi-
cal systems.  May be used with additional standard blocks

desk space”.
- for an increased number of linear functions.

16th order OD Problemis szt up on ceatral panel. Can alsd be produced

. (acquircd) as a half set that is cavzbic of solving €th
order equations. May be connected dircctly to physlcal
systems.

Problems s2t up with pzich cords on each of the two control
desks. Two MPT-11 computers may be combined to
solve 12th order equztions. Each half set is called an
MPT-11-M. May beconnected directly to physical syste:ns.

"35x4 floor space | . B3 6th order OD
. without power | - L :
supply.

L Problers set up on switches and separate switchboard. Has
. N 18 sparz gap recorders.

. 12thorderOD* Has 18 spark gap recorders for output.

4

;
1
3




